Although women's police centers have been gaining popularity as a measure to address domestic violence, to date no quantitative evaluations of their impacts on the incidence of domestic violence or any other manifestations of gender equality have been done. This paper estimates the effects of women's police stations in Brazil on female homicides, as a measure of the most severe form of domestic violence. Given that a high fraction of female deaths among women ages 15 to 49 years can be attributed to aggression by an intimate partner, female homicides appear the best available proxy for severe domestic violence considering the scarcity of data on domestic violence. The paper uses a panel of 2,074 municipalities and takes advantage of the gradual rollout of women's police stations from 2004 to 2009, to estimate the effect of establishing a women's police station on the municipal female homicide rate. Although the analysis does not find an association on average, women's police stations appear to be highly effective among some groups of women: women living in metropolitan areas and younger women. Establishing a women's police station in a metropolitan municipality is associated with a reduction in the homicide rate by 1.23 deaths per 100,000 women (which roughly amounts to a 17 percent reduction in the average homicide rate in metropolitan municipalities). The reduction in the homicide rate of women ages 15 to 24 is even higher: 5.57 deaths per 100,000 women. Qualitative work suggests that better economic opportunities and less traditional social norms in metropolitan areas may explain the heterogeneous impacts of women's police stations in metropolitan areas and outside them.
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Although women's police centers have been gaining popularity as a measure to address domestic violence, to date no quantitative evaluations of their impacts on the incidence of domestic violence or any other manifestations of gender equality have been done. This paper estimates the effects of women's police stations in Brazil on female homicides, as a measure of the most severe form of domestic violence. Given that a high fraction of female deaths among women ages 15 to 49 years can be attributed to aggression by an intimate partner, female homicides appear the best available proxy for severe domestic violence considering the scarcity of data on domestic violence. The paper uses a panel of 2,074 municipalities and takes advantage of the gradual rollout of women's police stations from 2004 to 2009, to estimate the effect of establishing a women's police station on the municipal female homicide rate. Although the analysis does not find an association on average, women's police stations appear to be highly effective among some groups of women: women living in metropolitan areas and younger women. Establishing a women's police station in a metropolitan municipality is associated with a reduction in the homicide rate by 1.23 deaths per 100,000 women (which roughly amounts to a 17 percent reduction in the average homicide rate in metropolitan municipalities). The reduction in the homicide rate of women ages 15 to 24 is even higher: 5.57 deaths per 100,000 women. Qualitative work suggests that better economic opportunities and less traditional social norms in metropolitan areas may explain the heterogeneous impacts of women's police stations in metropolitan areas and outside them. 
Introduction
Domestic violence affects 30 percent of all ever-partnered women in the world. One-third of women will suffer physical or sexual intimate partner violence or sexual violence by a non-partner (Garcia-Moreno et al. 2013) . Over the last decades, it has been increasingly recognized as a grave problem and a public policy concern through international conventions, such as CEDAW or Belem do Para, and by national governments, as well. An increasing number of countries are enacting concrete measures to reduce domestic violence, ranging from more comprehensive legislation to launching networks of one-stop-centers for women in a situation of violence. For example, 9 Latin American countries passed new legislative measures to prevent and punish domestic violence between and 2015 : Argentina in 2009 , Brazil in 2006 , Colombia in 2008 , Costa Rica in 2007 , El Salvador in 2011 , Guatemala in 2008 , Mexico in 2007 , Nicaragua in 2012 , and Venezuela in 2007 . In the same decade, Peru, Mexico, Brazil, and El Salvador, among others, launched or expanded facilities to provide comprehensive support to victims of domestic violence 2 .
Unfortunately, rigorous evaluations of policies and programs aimed at curbing domestic violence are scant. Inherent difficulties in collecting reliable data and ethical considerations that frequently prevent randomization make effects of interventions to address domestic violence particularly difficult to study.
Women's police centers are one such intervention that has been gaining popularity over the last decade. So far, such police centers have been adopted by Argentina, Bolivia, Ecuador, Ghana, India, Kosovo, Liberia, Nicaragua, Peru, the Philippines, Sierra Leone, South Africa, Uganda and Uruguay. Within Latin America, Brazil has the largest operation with almost 500 stations in 2009. A large push in establishing them occurred after the 2006 law Maria da Penha against domestic violence. As of 2010, Peru had 27 women's police stations, Nicaragua had 37, and Ecuador had 34 (Jubb 2010) . Despite their growing popularity, little is known about actual effectiveness of such police stations. To our knowledge, no quantitative evaluations of the impacts of women's police centers on incidence of domestic violence or any other manifestations of gender equality have been carried out, although there are qualitative studies that indicate their importance for women (Jubb and Izumino 2002) . This paper attempts to provide quantitative evidence on the effects of women's police centers in Brazil, or Delegacias Especializadas de Atendimento das Mulheres (DEAMs) on female homicides, as a measure of the most severe form of domestic violence. Given that a high fraction of female deaths among women aged 15 to 49 can be attributed to aggression by an intimate partner, as we will demonstrate in detail in the data section, and the scarcity of other data on domestic violence, female homicides appear the best available source of data for the analysis of the effects of DEAMs on the most violent violence against women.
The choice of focus on Brazil, as opposed to a different country which has implemented a similar intervention, is partially due to availability of the data that allow for undertaking such analysis. In addition to that, domestic violence has been an endemic problem in the country, as well as an important policy concern over the last decade. Brazil is among the leaders in Latin America in terms of prevalence of violence against women: it ranks 11th in the list of 32 American countries in female homicide rate, and fourth in Latin America, only behind El Salvador, Guatemala and Honduras -all countries with much lower levels of economic development and recent history of violent civil conflict. Much of the violence in Brazil is perpetrated by family members: Movimento Nacional de Direitos Humanos (MNDH, or National Movement of Human Rights) estimates it to be close to 70 percent. Moreover, 66.3 percent of accused in homicides against women are their partners (AGENDE 2007 Figure 1 ). This seeming incongruity with the increase in anti-violence efforts by both women denouncing and policy makers providing more resources underscores the importance of a careful analysis of the effectiveness of interventions.
Figure 1
Thus, this paper attempts to make a twofold contribution: first, it adds to the literature on domestic violence by providing quantitative evidence on the effects of women's police stations, an intervention that has been gaining popularity in the array of tools to address domestic violence. 
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Second, it provides evaluation of the effectiveness of an important component of Brazil's policy aimed at curbing domestic violence, focusing on understanding heterogeneity in its effects and providing practical policy recommendations.
The paper is structured as follows: first, we describe Delegacias Especializadas do Atendimiento as Mulheres in Brazil and provide some summary statistics on the recent trends in violence in the country. Then we describe the data and estimation and results, with a particular focus on heterogeneity in the impacts. The fourth section concludes. Theoretical literature on intra-household bargaining would suggest that DEAMs are likely to trigger a reduction in domestic violence, through dissolution of abusive relationships as well as through lowering conflict in continuing relationships. Considering that a Nash equilibrium marriage is determined by each individual's options outside marriage, reservation utility is key to the partners' marital bliss (Manser and Brown 1980) . Through issuing restraining orders and assisting with the court procedures, DEAMs may be contributing to creating safer outside options for battered women: if they decide to leave the marriage, they are less likely to become a victim of the abuser's retaliation. DEAMS do not just provide police protection, but also assist women 6 in finding safe havens and psychological treatment. Such guarantee of a safe outside of marriage option may discourage the use of violence within a marriage, regardless of whether it was used as a bargaining tool or direct utility was derived from it.
Women's police stations in Brazil
Improvements in women's outside options have been shown to trigger reduction in domestic violence. For example, Aizer (2010) demonstrates how better economic opportunities (relative to men) are associated with a reduction in hospitalizations due to domestic abuse in California. Stevenson and Wolfers (2006) find that adoption of unilateral divorce law in the US resulted into a drop in female homicide and domestic violence. In a more recent study, Brassiolo (2012) finds a decline in spousal conflict and in extreme partner violence in response to introducing less stringent divorce legislation in Spain. Heath (2012) finds an apparently perverse result in Bangladesh, where participation in the labor force is associated with increased risk of domestic violence, but only among women with low education or young age at marriage. The author suggests two alternative explanations for this heterogeneous effect. On the one hand, entering the labor force may not effectively change outside options of women with initially low bargaining power, but only marginally increases their bargaining power. In this case, husbands may use domestic violence instrumentally to counteract the increase in bargaining power, but only in marriages where women cannot flee. Alternatively, women facing domestic violence may selfselect to participate in the labor force in order to be able to break the cycle of violence.
In addition to a potential to lower domestic violence through providing safer outside options for women, DEAMs may be discouraging violence through other channels. Specifically, perpetrating violence becomes more risky, when DEAM provides a convenient way to report it for any witness.
As in any developing country, implementation is a challenge. On average, each DEAM has 2.6 officers, often below the recommended number of officers based on the size of the city (SENASP 2010 Given the shortcomings in implementation, it is particularly important to evaluate whether DEAMs have an effect on the incidence of domestic violence, and to assess the magnitude of this effect.
To our knowledge, no such statistical analysis has been undertaken, and our study is a first attempt.
Data
It is notoriously difficult to obtain the data on domestic violence. Self-reported measures gravely underestimate the problem (Ellsberg et al. 2001) . Moreover, measurement issues related to selfreported data are a challenge because of selection issues regarding the revealing of the incidents.
Although overall violence in the household may be falling, women may report more domestic violence as their outside options improve and fear of retaliation subsides or as it is perceived as more socially acceptable to renounce abusers. On the other hand, women who are abused but live in a world where violence against them is a cultural norm may not perceive the injustice.
Data from Brazil's national household survey illustrates this challenge. In 2009, PNAD (Pesquisa Nacional por Amostra de Domicilios) included a section on victimization and justice. The questions on crime include asking if the subject had suffered aggression within the last year and the identity of the perpetrator. There is certainly underreporting taking place, as only 1.65% of women aged 15-49 admit having ever been a victim of aggression, and only .5% report that the last incidence of aggression was by a domestic partner. This is much lower than the numbers presented by the 2005 WHO study, where 29-37% of Brazilian women interviewed reported having been victims of domestic violence. The discrepancy may arise due to the fact that the focus of the WHO study was domestic violence, so the enumerators were women trained to elicit trust from respondents. As a single question on a survey focused more on economic measures, the need for establishing a rapport of this caliber would be less important for the PNAD survey team, and the enumerators were not necessarily women. The WHO study also finds that 20% of women had 8 not told anyone about the domestic abuse they experienced; this type of person would be unlikely to admit to suffering domestic abuse on a brief survey.
There are no other nationally available surveys which include questions on domestic violence, and
given the problematic reporting concerns, we turn to another measure of domestic abuse: the female homicide rate. We choose this variable for two reasons. We will argue that this measure is a good proxy for most extreme forms of domestic violence, which lead to women's deaths. Despite the reporting bias in the PNAD data, discussed above, the answers of those who were willing to voice their experience of abuse also render support to our hypothesis. 70 percent of all perpetrators of aggression admitted by women were a partner, family, or known by the female victim. Men, in comparison, are more likely to admit having been a victim of an unknown person;
58% of reported perpetrators against men were individuals with whom the man did not have an 9 acquaintance. This discrepancy in identity of the perpetrator by sex of the victim is reflected in the location of the aggressive act. Women are four times more likely than men to admit to an enumerator having been victimized in the home; 45% of acts of violence reported by women took place in their own residence.
Additionally, to improve the quality of our proxy, we limit the sample to women aged 15 to 49.
According to Waiselfisz (2012) To improve the quality of the data, we limit the sample to municipalities that have been consistently meeting the international standards in quality control, i.e. where no more than 10 percent of deaths remained unexplained within any given year of the analysis. While in any one
year only about 1,200 of Brazil's 5,564 municipalities failed to meet these standards, only 2,130 municipalities have been adhering to it consistently during our panel time frame (2004 -2009 ).
These 2,130 municipalities in our final sample cover thirty five percent of the population. They differ in several dimensions from the rest of the country. They are more likely to have had a DEAM by 2009 and are more densely populated. While their overall per capita GDP and per capita GDP from industry is lower than in the group of low-quality data municipalities, they have higher per capita GDP from agriculture. The municipalities with high quality mortality data appear to be spending more: per capita municipal expenditures are higher. However, additional spending seems to mostly favor health sector: while they spend more compared to the rest of the country on hospitals and basic health, they spend less on police: per capita expenditure on civil defense and likelihood of having a municipal police force are lower. The municipalities in our sample also have a higher percentage of women enrolled in Bolsa Familia, and the size of the average per woman transfer is also higher. These comparisons suggest that our analysis is limited to municipalities that are not representative of the entire universe of Brazilian municipalities. We will take this into consideration when interpreting our results.
Information on the dates when women's police stations were established in various municipalities comes from three sources. The Secretaria Presidencial da Mulher 5 (SPM) provided a list of DEAMS, and 104 within our municipalities of interest had the dates of establishment. We found information for an additional 14 municipalities through the Internet. reported for the first time is considered the year of establishment. We note that this uncertainty regarding the dates of establishment makes for a noisy treatment variable. This implies that our estimates will be lower bounds, as in some years (the years between MUNIC surveys) DEAMs may have been established, but the municipalities are not counted as treated if their establishment has not been identified by the SPM.
Since homicides due to domestic violence are a subset of our outcome variable, we include controls that are likely to impact domestic violence as well as violence more generally, such as street crime.
We focus on demographic variables, especially the ones that may affect intra-household bargaining, and municipal characteristics. The primary source of our demographic variables is IBGE (Instituto Brasileiro Geografia e Economia, a national statistical agency). We include log of female population in our age group of interest and population density, as the number of homicides clearly depends on the size of the population and the proximity of people to one another. We also calculate the percent of population that is female, should scarcity of women influence how they are treated; indeed a significant negative correlation between this variable and the female homicide rate supports this hypothesis. Gender gap in education and access to own resources may affect intra-household bargaining. Thus we include the ratio of percent of female voters who have To capture municipal wealth we include GDP per capita and GDP per capita from agriculture and industry from IBGE. FINBRA, a data base from the national secretary of the treasury, provides municipal spending information. We also include overall per capita municipal spending and per capita municipal spending on civil defense, intelligence, public security. The MUNIC survey also asks about other public safety organizations besides the women's police stations, so we dummies for if the municipality has a local militia and a Public Safety Council, as all these are likely to affect crime overall. Expenditure on hospital and health spending as well as having a municipal health council can prevent attempted homicides from becoming deaths. In an effort to take attitudes into account we also consider if the municipality has a human rights council and per capita spending on human rights and public communications.. Summary statistics are in Table 1 and we also include simple correlations of the right hand side variables with the outcome variables.
We are considering the male homicide rate in addition to the female homicide rate as a placebo test. As men are much less likely to be victims of intra-partner violence, any effects on domestic violence instead of on the general crime rate should be restricted to women.
We use these data on treatment, outcomes and controls to form a municipal level panel spanning 
Empirical Strategy
To identify the effects of DEAMs on the homicide rate of women aged 15 to 49, we apply a difference-in-difference approach, taking advantage of the variation in the timing of establishment of DEAMs across various municipalities. We use the following specification:
( 1) where is the outcome variable -homicide rate per 100,000 women aged 15 to 49 due to aggression in municipality m in year t. We also explore changes in the homicide rate of men in the same age group for two reasons. First, regressions on male homicide rates serve as placebo tests:
we would not expect the male homicide rate to change with the women's police stations targeted toward women's safety. If the male homicide rate was also falling, we might assume that overall crime was changing due to increased police presence rather than domestic violence was going down due to greater attention to women. Second, regressions on male homicide rate allow us to explore the possibility of increase in male homicide if as a result of substituting women police officers for male police officers by municipalities. Fixed effect regressions 8 with controls for municipal spending reveal that establishment of DEAMs is not associated with increase in any of the various police spending variables listed in the summary statistics in To rule out the first possibility, which is highly relevant given that the roll out of DEAMs has not been randomized, we check if the lagged homicide rate predicts where the services are implemented. Table 3 shows the results on the sample of municipalities who added a DEAM during the time period of interest. Results are robust to including municipalities who never had a DEAM. We find no statistically significant relationship suggesting that previous levels of homicides-of either men or women-influenced the implementation of the DEAMs. To decrease the likelihood of the second possibility, an extensive set of control variables, described in the previous section, is included into the regression specification. Table 4 reports our main findings. Our first specification includes the year and municipal fixed effects only, while the second includes the control variables. We find no effect of DEAMs on the homicide rate of females aged 15 to 49. We do not find any effect on male homicide rate either;
Results & Heterogeneity Analysis
which suggests that DEAMs do not affect crime against men: they neither reduce it through greater police presence, nor increase it through substitution of male police officers for female police officers.
The lack of significance in the impacts on the overall population leads us to explore heterogeneities. Carrying out the analysis on sub-groups depending on the location, size of a municipality and age, suggest that DEAMs trigger reduction in domestic violence among subgroups of women. Table 5 suggests that establishing a DEAM in a municipality located in a state capital or metropolitan area is associated with a reduction in the homicide rate by 1.23 deaths for 100,000
women. This roughly amounts to a 17 percent reduction in average female homicide rate in capital cities and metropolitan areas, equal to 7.33 in 2004. DEAMs appear to have no effect on female homicides in small cities and rural areas, which have a slightly smaller average female homicide rate of 4.9; the analysis also does not detect any impact on men either in metropolitan areas or in small cities.
We then turn to replicate our analysis on different age groups: 15 to 24 and 25 to 49. With neither group do we see any effects of DEAMs. However, if disaggregation by age is overlaid with disaggregation by the size of municipality, we detect impacts in the younger group in capital cities and metropolitan areas (Table 6 ). For this group, a reduction in homicide rate is higher than overall effect in larger cities: 5.57 deaths per 100,000 women. In both Capitals and Metropolitan areas and smaller cities, younger women face a slightly higher homicide rate than older women.
As mentioned in the empirical strategy section, we employ controls to account for observed heterogeneity. Unobserved heterogeneity is still a concern, however, because we rely upon a wide selection of controls rooted in theory, we consider an assessment of the importance of omitted variables compared to the variables we can control for, following a methodology proposed by Altonji el al. (2005) and modified by (Bellows and Miguel (2009) . We derive the estimate of the importance of omitted variables compared to observed controls by examining the changes in the magnitude of β, the effect of the DEAMS in (1), as the controls are added. In the case of the young women in larger cities, this unobservables would have to account for at least 3.25 times as much as the observables. While we acquiesce that there are surely unobserables we cannot account for, we do not expect these to have so great an impact as our large selection of controls.
We rely on qualitative research in Pernambuco, a state in the North East of Brazil, to hypothesize which may be the channels behind these differences in impacts across groups. Qualitative interviews with victims and service providers in both a large city and three smaller ones reveal a number of primary barriers faced by women in breaking the cycle of violence. We summarize findings here; more detail can be found in the official report (Muller et al., 2013) .
First, as posited in the theoretical discussion at the beginning of the paper, many victims are economically dependent on the perpetrators. In the situation of the lack of economic opportunities and an income of their own -or at least an income of their own that would suffice to bring up their children -they do not see a viable outside of marriage option. This economic disempowerment and lack of alternatives makes them endure the situation. Many women, particularly in more remote areas, are confined to the private sphere and lack income that would suffice to bring up their children. Service providers add that not only the income plays an important role but also are many of the victims afraid they would lose other assets such as squatting rights to their house or inheritance privileges.
Another key barrier identified in the interviews but less assessed within the economic literature is social norms. Brazilians indicated that norms approve of a toleration of abusive relationships and to not separate from a husband once married; searching for an option outside marriage is carried with social stigma. Women victims feel ashamed for their situation oftentimes, and some even declare themselves to be partially responsible for the abuse. Culture can promote a separation of private conflicts from the public space, as in the common saying "In a fight between husband and wife, no one should introduce a spoon," 9 meaning not to get involved. At times, family and friends can even play an active role in convincing women to endure abusive relationships. Upon revealing sexual abuse to her sister-in-law a woman was informed that sex is a duty, the nature of marriage;
the sister-in-law herself had been in the same situation. One woman's family trivialized her abuse and appealed to her role as mother as justification to return home to her husband. Several service providers indicated this is a common experience. Victims might perceive the abuser as a bad husband but at the same time as an excellent father and they do not want to be responsible for a potential separation of their children from him.
Finally, there remains a fear of retaliation. It is particularly strong in communities that are economically strained; budget for the police force is thin, and trust in it is already weak (e.g. some victims have indicated the ineffectiveness of restraining orders). One woman's partner had already been taken in twice by the police, once when he was breaking things in the house and the second for almost killing her with a knife. However the first time he was released after two days and the second time after four days when his mother paid the bond. As mentioned early in the paper, effective implementation of the police services and coordination with the justice system is crucial to their success.
All these barriers are harder to overcome outside of metropolitan areas, where economic opportunities tend to be more scant, social norms are more traditional, public financial resources are not as ample, and distances to service centers are often farther. Similarly, these barriers may 9 Em briga de marido e mulher, ninguém deve meter a colher be lower for younger women, whose circles of friends may adhere less to traditional social norms, who may not yet have children or have fewer children, thus needing lower income to survive, or possibly even have more energy for finding employment or engaging in entrepreneurial activities.
Policy discussion and conclusions
This paper attempts to estimate the impact of women's police stations in Brazil -DEAMs -on one of the manifestations of domestic violence -homicide rate among women aged 15 to 49. The high fraction of deaths in this age group due to domestic violence makes this indicator the best available proxy for domestic violence. Given that police stations staffed by women are becoming an increasingly popular element in the national anti-domestic policy programs in a number of countries, the authors hope to provide useful and relevant inputs into the policy discussions.
We hope one of the first policy goals will be to work to improve data on domestic violence. First, as we rely on the data on homicides only, we are unable to say anything about the effectiveness of the women police stations with respect to lesser aggressions. We are testing an impact on only the most violent form of domestic violence and are not be able to provide any evidence of DEAM's effectiveness (or lack thereof) in managing non-fatal forms of domestic violence. The homicide variable is a noisy outcome, as well, as we cannot distinguish intra-familiar violence from violence outside the home. Likewise, homicide reporting is an issue. We recall that our sample covers only 35% of the country, those with best practices in data reporting. We cannot say if our results would be applicable to the rest of the country; we are agnostic about how homicide data administration and DEAM effectiveness may be related.
In spite of these data challenges, while we do not find an association between female homicide and establishment of DEAMs on average, DEAMs appear to have strong effects in some groups of women: among women living in larger metropolitan areas and among younger women (aged 15 to 24). Notably, the effects are the highest among young women living in metropolitan areas: establishment of a DEAM triggers a reduction in homicide rate roughly amounting to 70 percent of average homicide rate in that group.
A combination of a heterogeneity analysis with qualitative interviews suggests a number of potential areas of improvement in the administration of DEAMs and anti-Domestic Violence policy more generally. To make DEAMs as effective for overall populations as they are for young urban women, measures addressing social stigma and facilitating women's economic autonomy 18 may be needed, as well as making DEAMs more accessible outside urban settings. There are a number of policy options that could be used to reach this end. Policies and programs facilitating economic autonomy of women, such as trainings and productive inclusion programs, as economic dependence has been sited among the dominant barriers for breaking the cycle of violence.
Most service providers to women victims of domestic violence interviewed in the study emphasize the importance of education as a long term solution. In addition to helping adults to cope with and overcome prejudices, education can diminish the problem in the future if it is addressed to children as well. At this point, these are just ideas of directions for possible follow-up policies that women and service providers have identified as potentially useful in reducing domestic violence. That these insights come from those intimately involved in the battle against domestic violence, however, gives them weight. More research, including improving data on domestic violence, needs to be done to evaluate the feasibility and effectiveness of such interventions before an implementation strategy can be developed. 
